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Shona T. Dougherty 

INTRODUCTION 

The major objective of this research project was to identify and characterize 
promoter/enhancer elements that can be used to target the expression of therapeutic 
genes to hypoxic regions within prostatic tumors in vivo. Specifically, a novel episomal 
promoter/enhancer trap cloning system was developed and used to rapidly isolate 
candidate DNA sequences that were then tested both in vitro and in vivo for their 
functional activity in a variety of prostatic and other tumor cell lines under both normoxic 
and hypoxic conditions. Ultimately, adenoviral vectors in which expression of an 
indicator gene is driven off a candidate promoter/enhancer element will be constructed 
and tested for their ability to specifically target gene expression to hypoxic regions of 
prostatic tumor xenografts in vivo. 

BODY/PROGRESS 

Task 1:lsolation and characterization of novel "prostate-specific" hypoxia inducible 
promoter/enhancer elements 

Initial efforts directed toward isolating and characterizing novel "prostate-specific" 
hypoxia-inducible promoter/enhancer elements for use in various cancer gene therapy 
applications utilized pEGTIII, a unique episomal promoter/enhancer expression vector 
that was developed in our laboratory. This vector contains a "leaderless" 
bone/liver/kidney alkaline phosphatase cDNA (ALP) that has been engineered to 
express a widely utilized splice acceptor site derived from CD44 exon v9 at its 5' end. 
Randomly generated size-selected (mean size around 2.5 kb) DNA fragments were 
cloned upstream of this indicator gene creating a plasmid library of moderate complexity 
(-10^ recombinants). Upon transfection into an appropriate eukaryotic target cell, 
expression of ALP will only occur if the DNA fragment present in the plasmid vector 
contains both an appropriate promoter/enhancer element and an exon that can provide 
a splice donor site that can be utilized to generate an in-frame fusion protein. The vector 
also contains the EBNA-1 gene and an EBV origin of replication (oriP) and as such is 
expected to replicate episomally within the nucleus of transfected cells giving 
approximately 20-30 copies/cell. Such amplification is a potentially important aspect of 
the cloning strategy as it may allow the identification of promoter elements with weak 
constitutive activity that can then be excluded from further consideration potentially 
favoring the isolation of inducible promoters that are inactive in the absence of 
appropriate stimulation. 

In initial "proof-of-principle" studies, the plasmid library was introduced into various 
prostatic (DU145, PC3, LnCap) and non-prostatic (293, T24, K562) tumor cell lines by 
electroporation. Forty-eight hours later, G418 was added St a final concentration of 200- 
400 ng/ml to select for transfected cells. Plates were then cultured for 18-21 days during 
which time discrete colonies containing 100-200 cells are produced. Colonies 
composed of cells transfected with a plasmid encoding a constitutively active promoter 
element could be readily identified by virtue of their expression of ALP. Briefly, plates 
were fixed for 1 minute in 100% ethanol then incubated for various periods of time with 
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the ALP substrate BCIP/INT. As shown in Figure 1, ALP-positive colonies stain an 
intense brown color and can be easily differentiated from ALP-negative colonies. The 
frequency of ALP-positive colonies (indicating the presence of constitutively active 
promoter elements) was, however, disappointingly low (-0.1%). Moreover, attempts to 
recover plasmid DNA from fixed ALP-positive colonies by scraping the cells from the 
dish and performing Hirt extraction were unsuccessful despite our considerable 
experience with the approach and the expenditure of much time and effort. 

In an attempt to overcome this potentially serious obstacle to further progress we 
developed a novel colony lift technique that permits the identification of ALP positive 
colonies without the requirement that plates be first fixed in ethanol. Since the colonies 
remain viable, they can be picked and expanded for subsequent promoter isolation and 
characterization studies. Briefly, plates are washed extensively to remove medium then 
incubated in PBS for 20 minutes. Since PBS lacks calcium and magnesium ions the 
cells in the colonies round up and loosen their attachment to both the substrate and one 
another. At this point plates are overlaid with Immobilon-P PVDF membranes and 
incubated for 5 minutes at room temperature. A proportion of the cells present in each 
colony are bound by the membrane which is then removed, fixed in ethanol and stained 
for ALP expression using the ALP substrate BCIP/INT as before. Colonies that express 
ALP, presumably because they were transfected with a plasmid containing a 
promoter/enhancer element that is constitutively active in the cell type under study, can 
be readily identified by virtue of the presence on the membrane of a brown staining 
"plaque". The position of such colonies on the original plate can then be marked, fresh 
media added and the cells cultured for a further 48 hours to allow recovery. At this point, 
ALP-positive colonies can be picked and the clones expanded in vitro prior to further 
study. It was possible using this approach to establish a panel of cell lines that differ 
greatly in ALP expression, presumably reflecting differences in the activity of the 
constitutive promoter elements they contain. Examples of two such lines are shown in 
Figure 2. Although most of the colonies that were picked for further analysis in the 
course of this study were uniform in their expression of ALP and gave rise to cell lines 
that were essentially 100% ALP positive, occasional clones were observed in which 
only a small proportion of cells within the original tumor colony stained for ALP. 
Particularly common was a presentation where only the cells at the edge of a colony 
were strongly ALP positive. It is conceivable that the promoter element present within 
the pEGTIII plasmid with which these cells were transfected is active at only certain 
stages in the cell cycle or is regulated by signals associated cellular differentiation, 
activation, migration etc. 

Unfortunately, despite exploring a large number of variations on the standard procedure 
that has served us well with respect to other episomal plasmids (e.g. pCDM8), attempts 
to isolate pEGTIII plasmid DNA from viable ALP-positive cells by Hirt extraction once 
again proved unsuccessful. In order to explain this finding, Southern blot analysis was 
carried out. These studies demonstrated unequivocally that in most of the established 
ALP-positive cell lines selected and maintained in G418, the pEGTIII vector was no 
longer episomal but rather, that one or more copies of the plasmid had instead 
integrated into the genome (data not shown). In those cell lines where episomal DNA 
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could be detected, copy number was generally very low (<5 copies/cell) and integration 
into the genome was usually also evident. Obviously, integrated plasmids will not be 
recovered by Hirt extraction and in those cells that do contain episomes copy number 
may be below the threshold required for efficient recovery of plasmids even when 
starting with a very large number of viable cells. Promoters could of course be isolated 
from ALP-positive cells by PCR using primers that flank the cloning site present in the 
pEGTIII vector. This was, however, not a particularly efficient process and is certainly 
not one that lends itself to high throughput screening. Indeed, for those cell lines in 
which only integrated plasmids are evident, a simple PCR approach employing primers 
that flank the pEGTIII multiple cloning site was rarely successful. This finding may 
reflect the fact that the recombination event that gives rise to stable integration may 
occur preferentially within the region of the plasmid that contains the genomic DNA 
insert. 

Given the limitations of the pEGTIII approach discussed above, various alternative 
promoter-cloning strategies were explored. The most promising employed a plasmid 
vector designated pEpiNPT that was obtained from an industrial collaborator under a 
confidentiality agreement. As shown in Figure 3, this particular vector is similar in some 
respects to our pEGTIII plasmid as both are EBV-based and designed to replicate 
episomally within the nucleus of transduced cells. However, rather than using 
leaderless-ALP as an indicator gene, the pEpiNPT vector instead contains a cassette in 
which the neomycin resistance gene (NPT) is placed immediately downstream of a 
simple minimal promoter containing an appropriately positioned TATA box and 
transcriptional start site. A library is generated by cloning random genomic DNA 
fragments (mean insert size 3.5 kb) into a multiple cloning site adjacent to the minimal 
promoter. Since the minimal promoter itself lacks significant constitutive activity, 
resistance to G418 upon introduction of the library into an appropriate target cell line 
only occurs if the genomic DNA fragment present in a particular clone possesses the 
necessary complementing activity. The promoter elements isolated using this approach 
are thus artificial hybrids in that neither the minimal promoter or the corresponding 
genomic DNA fragment are expected to possess promoter activity in their own right but 
only when joined to one another. Initial screening indicated that a surprisingly high 10- 
12% of clones present within a library provided by our collaborator exhibited a level of 
promoter activity sufficient to confer resistance to G418 upon introduction into a range 
of prostatic and non-prostatic tumor cell lines. These results appeared very promising 
and encouraged further development of this alternative vector system. However, given 
the difficulty we had experienced previously in recovering plasmid DNA from cells 
transfected with the pEGTIII vector that had been selected and maintained for long 
periods of time in G418, it was felt necessary to develop an alternative transient 
screening strategy. Various approaches were explored but in the one that worked best, 
the NPT gene present in the pEpiNPT vector was removed and replaced with GFP 
allowing promoter activity to readily determined and quantified by FACS analysis. This 
vector was designated pEpiGFP. As shown in Figure 3, a second expression cassette 
was included in subsequent versions of this vector allowing transfected cells to be 
identified and/or selected. To permit cost effective high throughput analysis, a system 
was developed in which individual plasmid clones were isolated and introduced into 



Shona T. Dougherty 

adherent tumor cells growing in the wells of a 96 well plate using either an 8 or 96 well 
electrode and two days later individual wells were harvested by trypsinization and any 
cells expressing GFP identified by FACS analysis. As illustrated in Tables I and II and 
Figure 4, considerable effort was expended in determining the most appropriate custom 
electrode design (i.e. conventional versus reverse polarity) as well as the optimal 
electroporation conditions necessary to obtain efficient gene transfer into a range of 
tumor cell lines. Although the efficiencies obtained were generally somewhat less than 
is seen for cuvette-based electroporations, a range of conditions were ultimately 
identified in which both the level of GFP expression and the percentage of GFP-positive 
cells obtained were deemed adequate to permit screening of the pEplGFP library 
(Figure 4). Although labor intensive, this approach has lead to the identification of a 
number of promoter elements (-0.5% of the clones screened) that are constitutively 
active in prostatic and/or other tumor cell lines. Of these, a total of four elements were 
considered of particular interest as a result of their high activity and/or cellular 
specificity. As shown in Figures 6-8, these elements have been sequenced, their 
chromosomal locations defined and various potentially important structural elements 
identified. Details are provided in the corresponding Figure Legends. Particular interest 
was focused on promoter 780 by virtue of its differential activity in the prostate cell lines 
DU145 and PC3 (Table III). Initial deletional analysis of this promoter was carried out in 
order to narrow down the region responsible for its constitutive activity (Figure 9). 
Removal of the 5' end of the sequence (KpnA and XbaA) significantly enhanced activity 
suggesting the presence within this region of inhibitory/suppressive elements. Activity 
declined as addition 5' sequences were removed although even a 1103 bp Xho1 
fragment that encompasses the 3' end of the promoter retained moderate activity. Of 
course even this relatively short sequence contains numerous putative transcription 
factor-binding sites as determined using the Matlnspector v2.2 program accessed via 
the TRANSFAC Transcription Factor Database (http://transfac.qbf.de/TRANSFACA. 
Ultimately additional deletional analysis will need to be carried out before site-directed 
mutagenesis can be used to identify the precise sequence elements responsible for the 
constitutive activity of this and other interesting promoter elements in prostatic tumor 
cells. 

Both ourselves and the various collaborators to whom we have supplied reagents have 
begun the process of screening the pEpiGFP library using the same basic approach 
described above in order to identify promoter clones that are responsive to hypoxic 
stimuli. Since it was appreciated that the fluorescent activity of GFP is dependent upon 
the presence of O2, cells were allowed to recover for various periods of time under 
normoxic conditions before analysis. Although several potentially promising prostate- 
specific and/or hypoxia-responsive promoter candidates were identified, to date none of 
these have withstood more rigorous analysis although screening studies are continuing. 
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Task 2:Characterization of the functional activity of candidate promoter/enliancer 
elements in prostatic tumor cells in vitro and in vivo 

An important objective of this task was to characterize the functional activity of 
candidate hypoxia-inducible promoter elements in tumor spheroids that contain regions 
of diffusion-limited hypoxia. To this end we developed an approach in which highly 
reproducible tumor spheroids are established in hanging droplets in the wells of a 
Terasaki plate. 

Since the promoter cloning work described above has not yet lead to the identification of 
novel elements that meet the stringent criteria for cellular specificity and responsiveness 
to hypoxia set out in the original proposal, initial functional studies focused instead on a 
1399 bp genomic DNA fragment corresponding to a region of the human TNF-a 
promoter (position -1307 to +92) (Figure 10) that has been isolated, cloned into a 
modified version of the pEGTIII vector containing a full-length ALP cDNA (pEGTIV) and 
shown to possess both low constitutive activity and good induction following 18 hour 
incubation of transfected K562 cells (erythroleukemia) in a low O2 environment. 
Unfortunately, in some prostatic and other epithelial cell lines, although significant 
induction was also obtained following exposure to hypoxia and/or other stimuli (see 
initial application), the TNF-a promoter exhibited high constitutive levels of activity that 
may limit its usefulness in targeted gene therapy applications (Table III). Initial stepwise 
deletional analysis determined that much of this constitutive activity could be attributed 
to a sequence located within a -100 bp region immediately upstream of the TATA box 
(Figure 10). As shown in Figure 11, more targeted deletion of this short region while 
retaining the remainder of the promoter intact reduced constitutive activity by 80-90%. 
Individual transcription factor binding sites located within this region were then targeted 
using a PCR-based site-directed mutagenesis approach and in this way, the API site 
located at position -108 was shown to play a critical role in the determining the 
constitutive activity of the promoter in non-myeloid cells. When placed upstream of a 
GFP indicator gene a "full length" TNF-apromoter in which this site was rendered 
nonfunctional by site-directed mutagenesis exhibited minimal background activity. Using 
this construct as a starting point, additional deletional analysis is being carried out to 
define the sequence motif(s) responsible for the observed hypoxia-induced activity of 
the TNF-apromoter. Particular emphasis is being placed on the three NF-KB sites 
shared by both the human and mouse TNF-a genes (Figure 10) as changes in redox 
potential resulting from irradiation or exposure to hypoxic conditions induce activation of 
NF-KB and tyrosine phosphorylation of its inhibitory subunit IkBa via a signal 
transduction pathway that involves Ras and Raf, but not MAP kinase. Moreover, recent 
studies have shown that interaction between NF-KB and the K3 site located toward the 
3' end of the promoter plays an important role in the transcriptional activation of TNF- 
a by superantigen. In contrast, studies with the monocytic cell line Mono Mac 6 indicate 
that LPS induces a factor with the characteristics of NF-KB that interacts with K1, the 
most 5' of the three NF-KB binding sites in the promoter. 



Shona T. Dougherty 

Task 3:Generation and analysis of adenoviral vectors in which expression of an 
indicator gene is driven off candidate hypoxia-inducible, prostate-specific 
promoter elements 

Several adenoviral vectors have been generated in which expression of various 
indicator genes is driven off a number of the constitutive promoter elements examined 
in the course of the present study. Rather than using the approach outlined in the initial 
proposal, these vectors were constructed using the AdenoQuest Kit manufactured by 
QBio (Montreal), as the design of the "transfer" vector included in this kit facilitates the 
direct subcloning from pEGT or pEpi vectors of a cassette that includes the promoter of 
interest, an indicator or therapeutic gene and an SV40-derived polyadenylation signal. 
Initial studies have confirmed that, with the exception of PC3, which appears to express 
low levels of CAR, prostatic tumor cells can be efficiently transduced in vitro using such 
adenoviral vectors. Studies to evaluate the potential effectiveness of adenoviral- 
mediated gene transfer in the treatment of prostate cancer are currently being carried 
out by ourselves and various collaborators using a number of in vivo tumor models. The 
initial data from one such study is shown in Figure 12. In this experiment, DU145 tumor 
xenografts growing subcutaneously in SCID mice were directly injected with an 
adenoviral vector in which a constitutive promoter is used to drive expression of a 
chimeric gene encoding a cell surface protein consisting of the extracellular domain of 
the VEGF receptor Flk-1 fused in frame to the membrane spanning and cytoplasmic 
domain of the pro-apoptotic protein Fas. It is hypothesized that crosslinking of the 
Flk/Fas chimera by VEGF produced within the tumor microenvironment in response to 
hypoxia or other stimuli will trigger an apoptotic response in transduced cells. 24 hours 
after adenoviral administration, tumors were treated with photodynamic therapy (PDT) 
and the effect of adenoviral transduction on tumor regrowth determined. Even at the 
relatively low dose of virus used in these initial experiments some reduction in tumor 
regrowth is evident. 

KEY RESEARCH ACCOMPLISHMENTS: 

-Development of a novel high throughput screening strategy that can be used to rapidly 
isolate promoter elements that are constitutively active in a cell type of interest or 
responsive to a particular stimulus in vitro. 

-Isolation and characterization of a panel of promoter elements that exhibit constitutive 
activity in prostatic tumor cells. 

-Identification and preliminary characterization of promoter elements that exhibit 
differential activity in certain prostatic tumor cell lines. 

-Identification of the transcription factor binding sites present within the human TNF-a 
promoter responsible for constitutive activity in transfected prostatic tumor cells. 
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-Generation of preliminary evidence tliat treatment with adenovira! vectors in which 
expression of a therapeutic gene (Fil</Fas) is driven off constitutive promoter elements 
can inhibit the growth of prostatic tumor xenografts in vivo. 

REPORTABLE OUTCOMES: 

Manuscripts will be submitted describing the characterization of the transcription factor 
binding sites present within the human TNF-a promoter that are responsibie for 
constitutive activity and hypoxia responsiveness. The support of the US Army Medicai 
Research and Materiel Command will be acknowledged. 

The sequences of the novel promoter elements identified in this study will be submitted 
to GENBANK. 

Aliquots of the pEGTili and pEpiGFP libraries have been provided to colleagues in the 
US, Canada and the UK who are interested in identifying promoter eiements that 
respond to a variety of stimuli including, hypoxia, radiation and tubulin-binding agents. 
We are actively involved in the planning and execution of these studies and wiil be 
included as authors on the resultant publications. 

CONCLUSIONS: 

Although the promoter cloning studies carried out to date have failed to identify a 
promoter element that is both prostate-specific and hypoxia-inducible, a high throughput 
screening strategy that wiil allow such sequences to be isolated has been developed 
and a number of potentiaiiy interesting constitutive promoter elements, some of which 
show differential activity in various prostate tumor cell lines, have been obtained. 
Screening studies are continuing and we are optimistic that therapeutically useful 
elements meeting the strict functional requirements outlined in the initial proposal will 
ultimately be identified and characterized using this approach. 

REFERENCES: 

N/A 

APPENDICES: 

Figures 1-12 and Tables l-lll attached in Appendix 1. 
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FIGURE 1 

Figure 1: Identification of promoter elements active in prostetic tumor cell lines. 
The pEGTIII plasmid library was introduced into various prostatic (DU145, PCS, 
LnCap) and non-prostatic (293, T24, K562) tumor cell lines by electroporation. 
Forty-eight hours later, G418 was added at a final concentration of 200-400 
|Ag/ml and the plates cultured for 18-21 days to select for transfected cells which 
gave rise to discrete colonies containing 100-200 cells. To determine ALP 
expression, plates were fixed for 1 minute in 100% ethanol then incubated for 
various periods of time with the ALP substrate BCIP/INT. As shown in the right 
hand panel above, colonies that are ALP-positive (presumably because the 
plasmid with which they were transfected contained a constitutively active 
promoter) can be readily detected by virtue of their intense brown staining and 
can be easily differentiated from ALP-negative colonies, an example of wrtiich Is 
shown In the left hand panel. In-espective of the cell line tested, the frequency of 
ALP-positive colonies produced was around -0.1%. 
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Figure 2: Variations In ALP expression by established cell lines derived from 
pEGTIII transfected ALP-positive tumor cell colonies. ALP-positive tumor cell 
colonies identified using the colony lift technique described In the text, were 
picked and expanded in vitro. As illustrated by the two T24 clones shown above, 
the populations obtained differ greatly in their e)^resslon of ALP as detemiined 
by BCIP/INT staining of ethanol fixed cells adherent to glass coverslips. Such 
heterogeneity can be attributed at least in part to differences in the activity of the 
particular constitutive promoter element that Is present within the pEGTIII 
plasmids with which the cells were inlttally transfected. 
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Figure 3: Key features of the pEpi promoter cloning vector series 



TABLE I: Determining optimal elecfropwatlon conditions for "conventional' 8/96 well electrode. 

jSaujpto* 1* %nMs %Hf^ %QFP+ve x+o^' xH^l x+tf' 

Data 001 NIL WT.n 0.08 N/A 
Data 002 NIL 98.00 97.7+0.2 0.06 <Xi.l N/A N/A 
Data 003 NIL 97.52 0.02 N/A 

Data (KM 50 39.72 5.69 424 
Data 005 50 56.72 49.8+8.9 10.17 8.8+2.7 269 328+84 
Data 006 50 52.82 10.49 290 

Data 007 100 49.57 9.62 312 
Data(K)8 100 47.04 48.7+1.4 11.82 10.6+1.1 314 312+2 
Data 009 100 49.48 10.43 311 

Data 010 200 48.50 12.45 541 
Data Oil 200 41.64 45.7+3.6 15.05 14.0+1.4 470 516+40 
Data 012 200 47.10 14.52 536 

Data 013 400 38.88 17.57 L              444 
Data 014 mt 43.16 39.8+3.0 20.25 19.0+1.4 549 514+61 
Data 015 4m 37.38 19.21 549 

Data 016 800 15.08 6.5 248 
Data 017 800 39.94 31.6+14.3 20.47 14.3+7.1 596 440+177 
Data 018 800 39.62 15.96 475 

1 



TABLE II: Determining optimal electroporatlon conditions for "reverse-polarity" 8/96 well 
elecfrode. 

Sample # |iF %viaMe x+o*» %GFP+ve x+o»-' xFH x+rf"-* 

Data 019 NIL 96.66 0.00 N/A 
Data 020 NIL 96.58 96.0+0.1 0.00 <0.1 N/A N/A 
Data 021 NIL 94.90 0.00 N/A 

Data 022 50 24.32 1.32 49 
Data 023 50 16.<M 22.74+6.1 0.50 0.9+0.4 55 53+3 
Data 024 50 27.90 1.00 54 

Data 025 100 55.68 13.25 546 
Data 026 100 46.96 51.1+4.4 13.81 12.9+1.1 400 476+73 
Data 027 100 50.78 11.59 482 

Data 028 im 53m 14.99 375 
Data 029 200 53.0 54.1+1.2 18.39 16.2+1.9 397 431+78 
Data 030 MO 55.35 15.36 520 

Data 031 4(X) 36.19 17.10 247 
Data 032 400 mM 37.5+2.6 21.19 20.9+3.7 635 551+272 
Data 033 400 35.79 24.43 771 

Data 034 800 24.45 8.10 301 
Data 035 800 25.11 24.4+0.8 6.67 9.2+3.2 165 287+116 
Data 036 800 23.53 12.78 395 
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Figure 4: Determination of optimal conditions for electroporation of tumor cells In 
flat-bottomed 96 well plates. 10 ml of a 293 cell suspension (1x10^ cells/ml) 
were added to 100 ml pEpiGFP(CMV) plasmid DNA (1 mg/ml), mixed well and 
100 |il aliquots added to each well of a flat-bottomed 96 well plate (1 x10^ 
cell/well). Wells were electroporated at 280v, R3 (48 Ohms) at capacitance 



settings of 50,100, 200,400 and 800 jiF using a BTX electroporator and the time 
constante were recorded (see Tables I & II). Immediately after electroporation, 
100 ml DMEM+20% FCS were added to each well and the plates incubated at 
37*C, 6% CO2 for 3 days. To determine GFP expression, any non-adherent ceils 
were (»llected, wells trypsinized and the adherent and non-adherent populations 
pooled. Cells were pelleted by centrifugation at 1000 rpm for 10 min, 
resuspended in 750 IAI. HBSS+2% FCS containing 1 |xg/ml propidium iodide (PI) 
and anal^ed on a FACSCalibur. Non-viable Pl-positive c«lis were gated out and 
data collected on the percentage viable (Pl-negative) cells, the percentage of 
\nable cells expressing GFP and the mean fluorescence of GFP-positive viable 
cells. The dot plots obtained are attached and the data is summarized in Tables I 
& II. Data 001-018: Conventional electrode. Data 019-036: Reverse polarity 
electrode. 
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1 agactgtaat cagtcegtat tgggagaaaa aaaatcattt gtggaacagt tcaaatgcca atgaotatag 
tctgacatta gtcaggcata accctctttt ttttagtaaa oaoettgtca agtttacggt taotgatatc 

71 tattttcaag ctctgaaaaa aaaaaagaag taaetagaaa tgaattatgt taagttacta actgaatttc 
ataaaaggtc gagaottttt ttttttcttc attgatcttt aottaataoa attcaatgat tgacttaaag 

141 ttctgaaatc cccagaaact gaacaagaga tcagagatgt tttgtgggtt totttttgaa gtoaatcaaa 
aagactttag gggtctttga cttgttctct agtctctaca aaacaacaaa agaaaaactt cagttagttt 

211 caataatggt gattgacaca tttggtacot aaatggttta acttttggot gttgogtcga tttoattaaa 
gttattaoca ctaactgtgt aaaocatgga tttaocaaat tgaaaaocga caacgoagct aaagtaattt 

281 ttcaatgaga tttetgttat gcagaacttg ocaaagaaaa tttgeatacc agaaagoaag tagtcatgga 
aagttaotct aaagacaata cgtcttgaac ggtttctttt aaacgtatgg totttcgtto atcagtaact 

351 atttatcoat tagccttttt tttctcctcc aocaaaggtc aaoaaatgca aaggtttgat totggatgga 
taaataggta atcggaaaaa aaagaggagg tggtttcoag ttgtttaogt ttccaaacta agacotaoot 

421 gttcatttgg atgtgtcaoc aggaagggta tcttagcatt gcaggotgoc gaaatttgga agaatccaoc 
caagtaaacc tacacagtgg tccttoccat agaatcgtaa cgtccgacgg ctttaaaoet tcttaggtgg 

491 stoattgatt gtctttgttc tttgctggtt taoacagcaa atatagtgga atatctgatc tgcaaggcca 
gagtaaotaa eagaaaoaag aaacgaccaa atgtgtcgtt tatatcacot tatagaotag acgttooggt 

561 gacatataaa taatttoacc ttttcagtgg cagttgaagg ectaatccat ageaaagtta ctaaagaaaa 
ctgtatattt attaaagtgg aaaagtcaoc gtoaacttoo ggattaggta togtttcaat gatttatttt 

631 agttttatag gtatttagtt ttttcccatg ttttettgat oattttaoto otaattaaat ctctoacctc 
tcaaaatato cataaatcaa aaaagggtac aaaagaacta gtaaaatgag gattaattta gagagtggag 

701 attgotgata ttaagaatgg tggtaggaat aattttagcc tttgggtttt gttgattgat ttaaaaatga 
taaogaotat aattcttaac accatcctta ttaaaatcgg aaacocaaaa eaactaacta aatttttact 

771 caaggttttt gttagttatt otgaotagcc cttaaattat tattttagaa agtgctttct cgttgtctga 
gttccaaaaa caatcaataa gaotgatogg gaatttaata ataaaatott toacgaaaga gcaacagact 

841 tgatttgaga agtggcctga aaaaaaacaa aggtattcct eatgctgtgg ttaaatggaa gctgagatct 
aataaactct tcaooggact tttttttgtt tccataagga gtacgacaec aatttacatt agaotctaga 

911 gooaatcaat cottatctae oaaatttaat ttagaacatt gtgttcttcc atatctaaaa tagcataaat 
cggttagtta ggaatagatg gtttaaatta aatcttgtaa oaoaagaagg tatagatttt atcgtattta 

981 ttagcaatao cataattttt cacagtgatg ttatgtttag tttatgaaaa ttatattttt ttgaaaaatt 
aatcgttatg gtatgaaaaa gtgtcactac aatacaaato aaataotttt aatataaaaa aaotttttaa 

1051 agcattatat ttcaattcta cttttaotgt oattatgaga ggtgaoagcg tgctggcagt cotcagagcc 
tcgtaatata aagttaagat gaaaatgaca gtaatactct ocaotgtogc acgaocgtoa ggagtctcgg 

1121 ctcgettgct ctcagcaoct oocctgcctg ggatcccact ttggtggcat ttgaggagcc ottcagtcco 
gagegaaoga gagtcgtgga ggggacggae ccgagggtga aaccaccgta aactootcgg gaagtoaggg 

1191 ocaotgcact gtgggagccc atttotgggc tggcoaaggc tggagcccac toccttagoc tgcagggagg 
ggtgacgtga oacoctcggg gaaagaocog accggttoog aoctogggtg agggaatcgg acgtccctcc 

1261 tgtggaggga gaggcgagag tgggaaocgg ggctgoaggt ggagctgcot gocagtcccg cgcogtgcac 
acaootocct otccgcgotc accottggcc ccgacgtcca oetcgacgga cggtaagggc gcggaacgtg 

1331 tcgcattcct oagocettgg gtggtogatg ggactgggtg ocgtggagca gggggtggtg ctcgtcgagg 
agogtaagga gtcgggaaoc cacoagctao cotgacocao ggoacotogt oooccaccac gagcagctcc 

1401 aggctcgggc ggoacaggag cccaoggagg agggggaggc toaggoatgg cgggctgoag gtceoaagoo 
tccgagdocg cogtgtcctc gggtgcotoc tccccctccg agtccgtacc gccogacgtc cagggttcgg 

1471 etgoccoaog ggaaggcago taaggccogg cgagaaatcg ggoacagcgc cggtgggoeg gcactgctgg 
gacggggtgo ccttccgtog attccgggac gctctttagc ccgtgtogog gccacocggc cgtgaogacc 

1541 gggactcagt aeaeotggcg cttgcgggco agotggagtt ccgggtgggo atgggottgg tgggocootg 
coctgagtoa tgtggaccgo gaacgccogg tcgacctcaa ggcooaccag tacocgaaco acccggggac 



16H cactcggaga agccagceag ccotgctggc cecgggcaat gggggactta gcaootgggc cagtggctgt 
gtgagcctog toggtoggtc gggaogaccg gggcccgtta ccocctgaat cgtggaoocg gtcaocgaoa 

1681 ggagggtgta crtgagtcoco cagcagtgcc ggcccaccgg cgatgtgcoc gatttctcgc cgggcottag 
cctcccacat gactoagggg gtcgtoaogg ccgggtggee gcgaoaaggg ctaaagagcg geccggaatc 

1751 ctgccttcco gtggggoagg gottgggacc tgoagcocgc catgcctgag cetccccctc ctccgtggga 
gacggaaggg caccccgtco cgaaocctgg acgtcgggcg gtacggaato ggagggggag gaggcacccg 

1821 tcctgtgccg cccgagoctc ctcgacgaga accacccect gctocacggc acccagtoco atcgacoaca 
aggaaaoggc gggctcggag gagotgotcg tggtggggga cgaggtgccg tgggtoaggg tagctggtgg 

1891 caagggctga ggaatgcgag tgcacggogc gggactggca ggoagctcca cctgoagocc cggtgtggga 
gttoccgact ccttaogoto acgtgocgcg cectgaoogt oogtcgaggt ggacgtcggg gcoacaoact 

1961 tccaotgggt gaagccagot gggctcotga gtctggtggg aatgtggaga gtetctatat ctagotcagg 
aggtgaccca cttoggtcga cocgaggact cagaaoacoc ttacacctct cagagatata gatcgagtec 

2031 gattgtaaat acaccaatca goaccctgtg tttagctcaa ggtttgtgag tgoaocaatt gacactotgt 
ataaoattta tgtggttagt cgtgggacao aaatcgagtt coaaacacto aogtggttaa ctgtgagaca 

2101 atotagctgc tctggtgggg cottggagaa cctgtgtgte tagctcaggg attgtaaata caccaatcgg 
tagatcgacg agaccacccc ggaaoctctt ggacacaoag atcgagtccc taacatttat gtggttagco 

2171 aactctgtat ctagctcaac gtttgtaaac acaccaatca gcaccctgtg tttagctcaa ggtttgtgag 
gtgagacata gatogagttg caaaoatttg tgtggttagt ogtgggacac aaatcgagtt ooaaacactc 

2241 tgcaccaato gacaotctgt atctagctgo tctggtgagg atgtggagag totttatatc tagctcaggg 
acgtggttag ctgtgagaca tagatcgacg agaccactcc tacacctctc agaaatatag atcgagtccc 

2311 attgtaaaca caccaatcag caccctgtgt ttagctcaag gtttgtgagt gcaccaatcg acactgtatc 
taacatttgt gtggttagtc gtgggacaca aatcgagttc caaacactca cgtggttagc tgtgacatag 

2381 tagctgctct ggtgaggaca tggagaacct ttatgtctag ctcaaggatt gtaaatacac caateggcac 
atcgacgaga ccactcctgt acctcttgga aatacagatc gagttcctaa catttatgtg gttagccgtg 

2451 tctgtatcta gctcaaggtt tgtaaacaca ccaatcagca ccctgtgttt agctcaaggt ttgtgagtgc 
agacatagat cgagttccaa acatttgtgt ggttagtcgt gggacacaaa tcgagttcca aacactcacg 

2521 accaatcgac actctgtatc tagctgctct ggtggggcct tggagaacct gtgtgtggaa actctgtatc 
tggttagctg tgagaeatag atcgacgaga eoaccccgga acctcttgga cacacacctt tgagacatag 

2591 taactaatct gatggggacg tggagaacct ttgtgtotag ctcagggatt gtaaacgcac caatcagcgc 
attgattaga ctacccctgc acctcttgga aacacagatc gagtccctaa catttgcgtg gttagtcgcg 

2661 octgacaaaa caggccactc ggctctacca ateagcagga tgtgggtggg gccagataag agaataaaag 
ggactgtttt gtccggtgag ccgagatggt tagtogtcct aoacccaccc oggtctattc tcttattttc 

2731 caggctgccg gaacoagcat tggcaaccca ctcgagtccc cttccacctc gtggaa 
gtccgacggc cttggtcgta accgttgggt gagctcaggg gaaggtggag cacctt 

Figure 5: Complete sequence of pEpiGFP promoter clone #648. Maps to human 
Chromosome 6. Matches nucleotides 10084-12869 of Genebank Accession 
gl|9581638|emb|AL135912.7||9581538]. Potentially Important features noted 
within this region of chromosome 6 Include a CpG island at position 11358- 
12004, an endogenous retroviral LTR12 element at position 12618-13250 and 
three pTR5 repetitive elements (an endogenous retroviral sequence that Is 
present In human but not baboon DNA) at positions 11169-11398 (matches 743- 
963 of consensus sequence), 11372-11638 (matches 1074-1345 of consensus 
sequence) and 11609-12610 (matches 926-1907 of consensus sequence). 



FIGURE 6 
1   aagcttgcct ccttotcecc goagtggcca ggacaaggct eacatttttc tgttctctgt ctccccagcc 

ttcgaacgga ggaagagggg cgtcaccggt octgttccga gtgtaaaaag acaagagaca gaggggtcgg 

71 ctotcotggg otttctcccg gtgeaatgac accttcatct cactgttggt cocattetet ggggtggotg 
gagaggaoco gaaagagggc caegttactg tggaagtaga gggacaacea gggtaagaga cecoacogac 

141 gaggtggcct gggtatgctc ggtccagtge aggtgggogt gcggactctt ccgtacctca cttctocctg 
otccaccgga coaataogag ccaggtcaog tccaoocgca cgcctgagaa ggoatggagt gaagagggac 

211 eacctgtggc ccctgctatc ggcgtgctta ctggagatgc gattccoctc ttccttcttt gttoaggtag 
gtggacaoog gggaogatag ocgoaogaat gaoototacg ctaaggggag aaggaagaaa caagtccatc 

281 cagggcccaa gaaaaatcgt ottttatgga aggeatcaag caagaaattt gataggcatt ctcttcactc 
gtcccgggtt ctttttagoa gaaaatacot tccgtagttc gttotttaaa atatcogtaa gagaagtgag 

351 tagaaatcag ccccgtggga caggggtctt gccctttatt ctctgaoagc ggccagatca tagggcacgc 
atctttagto ggggcaccot gtcoccagaa cgggaaataa gagactgtcg coggtcgagg atocogtgcg 

421 ttggtgcgtg gggacactca aoagggagat gctttctctg tgtcaataga cttcactcat ggactcagtc 
aaccacgcao ccctgtgagt tgtccotota cgaaagagao aeagttatot gaagtgagta cotgagtcag 

491 gttogcotaa aaatagattc oaaatggttg gaaactoata ggaoagtggt ttggcaoaaa agagtgcttg 
oaagcggatt tttatotaag gtttacoaac ctttgagtat ootgtoacca aaccgtgttt togoaogaac 

561 tggctggttt taaaactaag togcgaaatt gatacactgc tgtgtgatae accagaaagt ggtoogttca 
aaogaccaaa attttgattc agogctttaa ctatgtgacg acacactatg tggtotttca ccaggcaagg 

631 atccacccge gcaagtgtct gtoacacaga ggttagttct ttoataaaac tttattacgt atcgaacocc 
taggtgggcg cgttcacaga eagtgtgtct ccaatcaaga aagtattttg aaataatgca tagottgggg 

701 attactoatc ctgaatctgt ttcaggaagg atgtgtgctg gtgaagagga tgagcgaagg cctgcottce 
taatgagtag gaettagaaa aagtcottcc tacacacgac cacttctcct actcgattcc ggacggaagg 

771 tgaagotcga gcgctcatag ggaagatgtt ccgtaaacaa agaaacacgo atggagcatg toatgtcccc 
acttcgagct cgagagtatc ccttotaoaa ggcatttgtt totttgtgcg taoctcgtac agtaoagggg 

841 atgtggagag agccacggag eacagggggo cgggaggggc tggatgegcc agtggcaagd ttggggaagg 
tacacctcto tcggtgccto gtgtocccog gcoetcoccg aoctaogcgg tcacoggtcg aacccottoo 

911 cctctcttgg ggottcctoc tttggctcot ggagtotaaa aottcctggt gtcoottotg cctgootagc 
ggagagaacc ccgaaggagg aaaccgagga cctcagattt tgaaggacoa oagggaagac ggacggatcg 

981 agaacccctc cacaaggotc cccgtctaag gcggcaggga tgagctgtgt ggatgctgct gagactggtg 
tcttggggag gtgtgccgag gggcagattc cgocgtocct actcgacaca cctacgaoga ctctgaccao 

1051 tgaotgcttt gagccttgto cactgatgoa gcaootgcag ggtgcogccg gcoccagoaa ggacaoacoa 
aotgacgaaa ctcggaacag gtgactacgt cgtggacgtc coaoggcggc oggggtcgtt octgtgtggt 

1121 gtggttggtg ggatgtgagc gggaatggag tgaggeoago cgtggacago agtgcagagg gaoaggocct 
oaceaaocao cctacaotcg eootgaoctc actscggtcg gcacctgtcg tcacgtotao otgtoeggga 

1191 agggagttgt gctttaaaga agggoaggag toaaatgtoo agggtggagg tgtgcggooa agggagagtt 
tccotaaaca cgaaatttot teoogtccto agtttacagg tcooacctco aoaogccggt tceotctoaa 

1261 gtgttaaaaa tgtgagatga cagggacggg cgtggtggct oatgcctata atceeagaac tttgggaggc 
oacaattttt acactetact gtcaeggcce gcacaacaga gtacggatat tagggtogtg aaaccctccg 

1331 oaaggoggat ggatcatgag gtcaagagat ogagaooatc ctggccaaca tgttgaaaoc cgtctctact 
gttccgcota cctagtacto oagttctcta gototggtag gaccggttgt aoaactttgg goagagatga 

1401 aaaaatacga aaattagctg ggcgtggtgc aggagaatot cttgaacoca ggaggcagag gtggcagtga 
tttttatgct tttaatcgac cogcaccacg tectcttaga gaacttgggt octcegtotc caecgtoaot 

1471 gccgagatca cgccactgca otaoagoctg gtgacagagc aagaottcgt caoacaoacg cacaaaaaag 
cggetctagt gcggtgacgt gatgtcggac cactgtctog ttotgaagca gtgtgtgtgc gtgttttttc 

1541 tgagatgaca gctcatgtfet agtgcogggt gotgggtgag cgagggtggg tgagoatcca tttoocaggg 
actotactgt ogagtacaaa tcaoggccoa cgacccactc gotoccaooc aotogtaggt aaagggtoco 



1611 gaggggcocc gcgcccatgg agactgctgg ggaoaggotg gggcagggcg gggtggaggg tgtoetcttc 
ctcoccgggg cgcgggtaoc tctgaogacc cctgtcogao eccgtcccgc oocacctoco acaggagaag 

168X tgatggatgc 
aetacotacg 

Figure 6: Complete sequence of pEplGFP promoter clone #764. Maps to human 
Chromosome 2. Matches nucleotldes 102210-103899 of Genebank Accession 
gi|14717362|gb|AC079400.6|[14717362]. Potentially important features noted 
within this region of chromosome 2 include an Alu repeat at position 102210- 
103899. 



FIGURE 7 

1 caagctttgc tatatctgaa actcaaggtt gtctctgcta aatttcagta aacaattgtg aaagtcatga 
gttcgaaacg atatagactt tgagttocaa oagagaogat ttaaagtoat ttgttaaoac tttcagtaot 

71 tgatggataa tcaotgtcgt atotaoaggt ocaotatcct atgectcaat atgctgaoct ttatgttott 
actacctatt agtgaeagca gagatgtcca ggtgatagga taoggagtta tacgactgga aatacaagaa 

X41 tgatttcctg ttaggtttgg coaatgggaa gcaacagoaa gagatggata gatggaagga gagagagctg 
aetaaaggac aatccaaacc ggttaccctt cgttgtcgtt otctacotat ctacottoct ctctotcgac 

211 gagaatttat ttcottacat cagttgggta gctgggcaga ttgaetgggt ctgaaaccaa aoacaggttc 
otcttaaaga aaggaatgta gtcaaccoat cgacccgtct aactgaccca gactttggtt tgtgtccaag 

281 agctacttgc cacttgcaag gtoaaeiaatc aaggacaagg tggggtggaa ggaaggaaag gaatcgaaaa 
tcgatgaacg gtgaacgtto cagtttttag ttcotgttoc accccaectt ccttcctttc cttagaggtt 

351 ggctttgtgc ctgaaaggaa ccatttcaaa tttctggata gaaogcaagg gcttaaaaag ggaggttggt 
ocgaaacaog gactttcctt ggtaaagttt aaagacctat cttgcgttco cgaatttttc cotccaacoa 

421 ggtgggaggg goatgcaaga ggggoaagga ggtgcoagte agtctatgta agttgetctg atgacttgag 
ecaecctccc cgtacgttct coccgttoct ccacggtcag teagatacat taaacgagao taetgaaatc 

491 ttattacccc atctgttgaa cgggotggca ooatcacagg cacaatcggg gtgaaagota actgoagctt 
aataatgggg tagacaaott goocgaoogt ggtagggtoe gtgttagcce cactttcgat tgaogtcgaa 

561 tgagtaatct octggaggag gagaattcca taggtaecta gattgtttca agactcagtc catgaaattc 
aotcattaga ggacotccto ctcttaaggt atccatggat ctaacaaagt tetgagtoag gtacttgaag 

631 caagaaaaoa tataattaga tgagggggac attgtgcaag ggagtgcotg gtggaaggaa agagagcaaa 
gttottttgt atattaatot aotccccctg taacacgtto cctcacggac oaccttoctt tototcgttt 

701 ggttaccata taattttcaa goatctaaao ataaagtaag caaggaggaa aatggaaaaa gattaaaaaa 
ccaatggtat attaaaagtt cgtagatttg tatttoatto gttcctcctt ttaoettttt ctaatttttt 

771 ttaaaaatag agtatttggt taoatgtcot tgaccctctg ctgaaggcca cagcttatga ccaocotctc 
aatttttato toataaacca atgtacagga actgggagao gaottccggt gtcgaatact ggtgggagag 

841 ctacagctac cagagtctcg gtttecagta actcgttgtt octteotctg gotcatcagg cceaggaatg 
gatgtcgatg gtctcagagc caaaggtcat tgagcaacaa ggaaggagao cgagtagtcc gggtocttac 

911 atagcagott cotgttattg ctagtcatgg ggtgtttxiat tatctottgt tatttttoot taactotact 
tatcgtcgaa ggacaataao gatoagtacc ocacaaagta atagagaaoa ataaaaagga attgagatga 

981 caatoatttg taaacagacc tttcactaat aactcttcao tctttocatc tgctttcagc oagaacectg 
gtgaggaaac atttgtetgg aaagtgatta ttgagaagtg agaaaggtag aogaaagtog gtattgggao 

1051 acctgctoag ooagaaactt cactgaagtt tctatagtcc tcacgttcca ttagatotct agaottatto 
tggacgagtc ggtotttgaa gtgaettoaa agatatoagg agtgcaaggt aatctagaga totgaataag 

1121 attctaaata tetgcaaott tgtatccttt gatctgoato tcottatttc atcoctcctt ccaccaocco 
taagatgtat agacgttgaa acataggaaa ctagacgtag aggaataaag gagggaggaa gggggtgggg 

1191 accgctggta accatcattt tgttctttgt ctttgtgtct tcgaoatttt ttttttttta aagattacac 
tggcgaocat tggtagtaaa acaagaaaca gaaacacaga agctgtaaaa aaaaaaaaat ttctaatgtg 

1261 atttaagtga gatcatgcaa tatttttctt tctgtgtctg gagttttgca gtttcaggtc ttaoatttaa 
taaattaact otagtacgtt ataaaaagaa agacacagac ctcaaaaogt caaagtccag aatgtaaatt 

1331 goctttaatc cattctgagc tgattttgtg tgtggcataa gaaaagaato ctattttata ttttattata 
cggaaattag gtaagactcg actaaaacac aoaccgtatt ottttcttag gataaaatat aaaataatat 

1401 tttcatttgg tttttaattt ttaatttcat caaotgtgac tttgttgtat gaaaagagtg tgggtagcaa 
aaagtaaacc aaaaattaaa aattaaagta gttgaoaotg aaacaacata cttttotcac aeccatogtt 

1471 atctcttgot coactttgga aatccootoo cctcocacta aagtggagat tcctacctaa tctaaotoct 
tagagaacga ggtgaaaect ttaggggagg ggagggtgat ttcacotcta aggatggatt agattgagga 

1541 ggagggttgt taacagagat taaaagagae agtgaagtgg aoatgottta aaataaaaat gtgttttata 
cctocoaaca attgtctcta attttotctg tcacttoaoc tgtaogaaat tttattttta aaoaaaatat 



1611 agagaggcag cataatctgg agaotcagag cacaggoaco agaggcaaca otaggtttga agotooagct 
tctctccgto gtattagaco tctgagtcto gtgtcogtgg tctccgttgt gatceaaaot tcgaggtcga 

1681 ctgcotctga taaacttata atttaaatct gtgoetcagt ttcotcatat gtaaaatgag gataataaca 
gacggagact atttgaatat taaatttaga oacggagtoa aaggagtata oattttactc ctattattgt 

1751 gatgtaoctc ttagggttgt tgtoggagtt aaatgaaata taatattgcc tgatatatag taagttctca 
ctacatggag aatcccaaaa acagcctcaa tttaetttat attataaogg aotatatato attcaagagt 

1821 gtoagtggta cttttctttt tttttttttt ttttatgaga eagagtcttg ctetgttgco caggotggag 
aagtaaoaat gaaaagaaaa aaaaaaaaaa aaaataetct gtctcagaae gagacaacgg gtccgacata 

1891 tgcagtggcg tgatotcggc tcaatgoaag ctotgactcc caggttoaca ccaotctcct gcctoagcot 
acgteaccga actagagccg agttacgttc gagactgagg gtccaagtgt ggtgagagga cggagtogga 

1961 cotgagtaga tgggactaoa ggegcccgcc acoaeacocg gctaactttt tttgtatttt tagtagagat 
ggactcatog acoctgatgt cegcgggogg tggtgtgggo ogattgaaaa aaaaataaaa atcatctcta 

2031 ggggtttcao cctgttagoo agggtggtct cgatctcotg aoctogtgat ccacccacct cggcctcoca 
ecccaaagtg ggacaatcgg tccoaccaga gotagaggac tggagcacta ggtgggtgga gccggagggt 

2101 aagtgctggg attgagaggt gacaatgtgc tagcagccet tgottgctct cggcaootco tcaggccaca 
ttcacgaoco taactctoca otgttacacg atogtcggga aogaacgaga gccgtggagg agtceggtgt 

2171 gogtccaotc tggotatgct cgaggagccc tteagccogc castgcaotg tgggggocco tototgggct 
ogcaggtgag acogataoga gotoctcggg aagtogggog gtgacgtgac acocccgggg agagacocga 

2241 ggcocaggoe ggaactggct acctctgctt gtggggaggt gtggagggag aggogtggat aggaaoeagg 
cegggtccgg cottgacoga gggagacgaa cacccctcca caaotccctc tcogoaccta tccttggtcc 

2311 gatgggcgtg gtgotcgtgg gctagtgoga gttccaggtg ggcgggggct tggoggcooa cacttggagt 
ctacccgoao caogagcacc cgatcaegct caaggtccao cogcecccga acogocgggt gtgaacotca 

2381 ggotggctgg aatogccgga ctgcaoagtg aggggtttag cacccgggoc agcagctgcg gaaggtgtga 
ocgaccgacc gtagcggcog gacgtgtoae tccccaaato gtgggcccgg togtcgacgc ottccacacg 

2451 tgggtcgccc agcactgcog gcccatgogo gaoaogcttg aattctcgot gggcotoagc oacctocctg 
aocoagcggg tcgtgacggc ogggtacgcg ctgtgogaac ttaagagoga ccoggagtog gtggagggac 

2521 catggcaggg ctcgggacct gcagcccgoo atgcctgagt tcocctgcag tgggctx;cea cgccgoccga 
gtaacgtcco gagcectgga cgtcgggogg tacggaotca aggggacgtc acccgagggt gcggogggot 

2591 ggttcoocaa cagctgocgc oooocgctcc acggoaccoa gtctoatcaa eagoccaagg gctgaggagt 
ooaaggggtt gtcgacggcg gggggcgagg tgeogtgggt cagagtagtt gtogggttco cgactootoa 

2661 gcaggcaggg cgtgggaetg gcgggcagat ccgcccaogg gcctagtgtg ggatceacta ggaaaagtca 
cgtccgtccc gcaocctgac ogcccgtaga ggagggtgco aggatcacao cctaggtgat ccttttoagt 

2731 gctgggctct tgagtcgggt ggggacttgg agaaatttta tgtctagctg gaggattota tatgcaocaa 
ogacocgaga actoagccca cccotgaaoo tctttaaaat aoagatcgac ctcotaagat ataogtggtt 

2801 tcagcactct gtgtctagct cagggtttgt ggatgoaoaa ateagcactc tgtatctagc taatctggtg 
agtcgtgaga cacagatcga gtcccaaaca cotacgtggt tagtcgtgag aoatagatcg attagaocae 

2871 gggacttgga gaaottttat gtotagctag aggattgtaa atgoaccaat cagcaotctg tgtctagcta 
ocotgaaoct ottgaaaata cagatogato toctaacatt tacgtggtta gtcgtgagac acagatcgat 

2941 aaagattgta aaoaogccaa tcagcattct gtgtcaggct caaggtttgt aaacacaoca atcagtgcto 
tttctaacat ttgtgcggtt agtcgtaaga oaoagtccga gttooaaaca tttgtgtggt tagtcacgag 

3011 totgtctagc taatctagtg gggacttgga gaacttttac atctagctag agtattgtaa ataoacoaat 
agacagatcg attagatcac ocotgaaoct ottgaaaatg tagatcgato toataacatt tatgtggtta 

3081 eagoactotg oatotagotc agggattgta aatgoaccaa tcagogccct gtoaaaacgg accaatcago 
gtcgtgagac gtagatogag tccctaaeat ttacgtggtt agtogcggga cagttttgcc tggttagtog 

3151 tctctgtaaa atggaccaat cagototttg taaaatggao oaatcagoag gatgtgggtg gggtoagata 
agagacattt taoatggtta gtogagaaac attttaootg gttagtcgtc otacacccac oooagtctat 

3221 agggaataaa agoaagotgo ctgggtoagc ageggoaacc cgottgggtc eoctttcacg ctgtggaagc tt 
tcccttattt togttcgacg gaoooagtcg togccgttgg gcgaaccoag gggaaagtgc gaoacottcg aa 



Figure 7: Complete sequence of pEpiGFP promoter clone #780. Maps to human 
Chromosome 6. Matches nucleotides 168043-154752 of Genebank Accession 
gl|18449986|gb|AC093240.2|[18449986]. Potentially important features noted 
within this region of chromosome 2 are discussed below. 



FIGURE 8 

1 aagcttaeat tetagtgagg atgttagott tgggggaaga ggctgtaooa agoaeatgco tggaacaggg 
ttcgaatgta agataactcc tacaatcgaa accoocttct ocgaoatggt tcgtgtaagg accttgteec 

71 aaggagctta aaaatatctg tggaatgagt gactaaatgc ccagaatgaa teagaggtga aactgcaaat 
ttcctcgaat ttttatagac aocttactoa otgatttacg ggtottaott agtctccact gtgaogttta 

14X gttcagctgg tgggtaaaaa agaatgactt gottaaooca ttcoctgcca tgctceatoe catcotcctt 
caagtegaec accaattttt tcttactgaa cgaattgggt aagggacggt aogaggtagg gtaggaggaa 

211 toctgcccag agggocctcc tgctgtggto oaaggggcag otggctgtgo agagagcagg cagacaccag 
aggacgggtc toccgggagg acgacacoag gttccocgtc gaccgaeaog totctcgtco gtctgtggtc 

281 gctccaggac tgccaaoctg gcaccgctgo ttggegotgg gegccctcta aaacaacaaa cttcgtgtct 
cgaggtcctg aaggttggac cgtggagacg aaccgogacc cgcgggagat tttgttgttt gaagoacaga 

351 ctaatttggc acttcctgtt tatctttata ttatctcotg tcottgaagc tcacaggcto aatcaaggat 
gattaaaccg tgaaggaoaa atagaaatat aatagaggac aggaaottcg agtgtocgag ttagttoota 

421 aatgcaaagg gccagaactt tggggactca gagatggaag aggcaagggt gccctctctg ccagggttct 
ttacgtttec cggtcttgaa accoctgagt ctctaoctto tccgttocca cgggagagac ggtcccaaga 

491 aggctgcgcc cacaggcact gagcagaggt otgaagtcoa atgetccagg caatacagga ggotgagtct 
tccgaogcgg gtgtccgtga ctcgtctoca gacttcaggt tacgaggtoc gtgatgtoot ccgaotoaga 

561 cctctgcacc tacacaaoag gaagtccoac atgctgggtt ctagttgtcc caggttcata gateaatgoc 
ggagacgtgg atgtgttgtc cttcagggtg tacgacecaa gatcaacagg gtcoaagtat ctagttacgg 

631 aatttttooc ctotacgaat cttggttttc tgaaoacoac agaataggaa ggattcagca ggagaatccc 
tgaaaaaggg gagatgctta gaaccaaaag acttgtggtg tottatcctt octaagtogt cctcttaggg 

701 ctagcttcac tgctgtetot ttctcatccg aacatggott ggaatcactt cttaatgaat gacttaaotc 
gatcgaagtg acgacagaga aagagtaggc gtgtaccgaa ccttagtgaa gaattaotta ctgaattgag 

771 ctttcaoagc otttgagaaa tggatctaao tctgggtgct ttaccttttt tttttttttt tttttttgag 
gaaagtgtcg gaaactcttt aoctagattg agacocacga aatggaaaaa aaaaaaaaaa aaaaaaaotc 

841 acaaagtotc gctotgtggc ccaggctgga gtgcagtgtt gcgatotcag ttcactgoaa cottcaotto 
tgtttcagag egagacaccg ggtcegaoct caogtcacaa egctagagtc aagtgacgtt ggaagtgaag 

911 ocaggttcaa acgattctcg tgcotoagcc tocaaagtag ottggactac aggogtgtgc caccacaocc 
ggtcoaagtt tgctaagaga aoggagtcgg agggttcato gaacctgatg toogcacacg gtggtgtggg 

981 aatttttttt tttttttttt tgagacttag tottgctctg taaoacagco tggagggcag tggcacgatc 
ttaaaaaaaa aaaaaaaaaa aetotgaate agaacgagac agtgggtcgg acotccogtc aecgtgotag 

1051 tcagttoatt goaacctctg octcooaggt teaagcaatt cttotgcctc agoctcccaa gttgotggga 
agtcaagtaa cgttggagae ggagggtoca agttcgttaa gaagaoggag tcggagggtt caacgaooot 

1121 ttataggaac ccgceaoaag acetggctaa tttttgtatt tcatagagat ggagtttoac oacgttggcc 
aatatcagtg ggcggtggtc tggaccgatt aaaaacataa agtatotcta cctcaaagtg gtgcaaccgg 

1191 aggotggtct cgaactcctg acctccggtg atocactoat ottggcotct oaaacagotg ggattacagg 
tccgaccaga gcttgaggac tggaggccac taggtgagta gaacoggaga gtttgtagac cotaatgtoo 

1261 catgagccac caccatgcca ggcttttttt ttttttttct gagacagggt ctcattotgt otcccaggot 
gtactcggtg gtggtacggt cogaaaaaaa aaaaaaaaga ctotgtooca gagtaagaoa gagggtccga 

1331 ggaatgcagt ggtgtgatca tagctcactg cagcottgao ctectgggct caggtgatcc toctacctca 
OGttacgtca ocacactagt atcgagtgaa gtcggaactg gaggacocga gtccactagg aggatggagt 

1401 gacteaoaag tagctgggac tacaggoaoc ctcaccatgc ccaactaatt tttgtacttt ttgtagaaat 
eggagggttc atcgaccctg atgtccgtgg gagtggtacg ggttgattaa aaacatgaaa aacatottta 

1471 ggggtctggc tatgttgooc aagctggtct tgaatccotg ggcttaagoa gtotgcocac tttggcetoc 
occoagaocg ataoaacggg ttcgacoaga acttagggao cogaattcgt cagacgggtg aaaocggagg 

1541 taaagtgcca ggattatagg tgtgagccao cgtggctggc tgoctcaggt tttgtttttt tttccagaog 
atttoaeggt cotaatatce acaotcggtg gcaccgaccg acggagtcca aaaaaaaaaa aaaggtctgc 



1611 gagtctcaot otgtctgagt gagacocagg ctggagtgca gtggcatgat cttggotoac tgcaacotct 
ctoagagtga gacagactca ctctgggtcc gacctcaogt oaccgtacta gaaccgagtg aogttggaga 

16S1 gcctcctggg ttcaagegat tcttgtgoct cagcttccea agtagotggg actacaggcg cgcaccgcca 
cggaggaoco aagttogota agaacacgga gtcpgaagggt tcatcgacca tgatgtoogo gcgtggcggt 

1751 tgcctggota atttttgtat ttttggtaga gatgggtttt oaccatgttg gccaggotgg tctogaactc 
aeggaccgat taaaaaoata aaaaccatct ctacccaaaa gtggtaoaac cggtccgaoc agagettgag 

1821 ctgacetcaa gtgatcoacc caoctcggct tccoaaagtg ctgggattac aggoataage cactgcgcct 
gaotggagtt oaotaggtgg gtggagccga agggtttcac gacoctaatg tccgtattcg gtgacgogga 

1891 ggccttcagg ttcttgaatc cataotctag gcacttgaaa gatgaagott 
ccggaagtoc aagaacttag gtatgagatc cgtgaaottt otacttcgaa 

Figure 8: Complete sequence of pEplGFP promoter clone #841. Maps to human 
Chromosome 17. Matches nucleotides 133874-135813 of Genebank Accession 
gl|18874231 |gb|AC018521.8|[18874231]. Potentially Important features noted 
within this region of chromosome 17 Include two L2 repeats at position 133776- 
133894 and 133918-133976, and four Alu repeats at position 134689-134853 
(AluSg/x). 134856-135146 (AluSx), 135157-135454 (AluJo) and 135463-135767 
(AluSx). 



Table HI: Activity of promoter clone 780 In various tumor cell lines 

Tumor line Control pTNF pCMV pRSV p780 
K562 - - ++ + . 
T24 - + + + + 
293 - - +++ ++ ++ 
DU145 - + ++ + + 
PCS - -/+ ++ + - 

Promoter 780 and various control promoter constructs (CMV, RSV and TNF) 
were cloned upstream of a GFP indicator gene in an EBV-based episomal 
vector. Tumor cells were transduced by electroporation and GFP expression 
determined by FACS analysis. 
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Figure 9: Deletlonal analysis of promoter clone 780. 5' deletions of the 780 
promoter were prepared by restriction enzyme digestion and recloned upstream 
of the TATA box in pEpi(GFP) (A). Cells were transduced by electroporation and 
selected In G418. GFP expression was determined by FACS analysis (B). 



t 

FIGURE 10 
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Figure 10: Human TNF-a promoter. The -100 bp sequence adjacent to the 
TATA box containing an AP1 site and Sp1 site that appears to be responsible for 
the majority of the constitutive activity of element (see Figure 11) is indicated. 



FIGURE 11 
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Figure 11: Activity of full length [pTNF(FL)l and API deleted [pTNF(AP1D)] TNF 
promoter constmcts In T24 cells. Promoter wmstructs were cloned upstream of a 
GFP indicator gene In an EBV-based episomal vector. Cells were transduced by 
electroporation and selected In G418. GFP expression was determined by FACS 
analysis. Removal of the AP1 site adjacent to the TATA box (see Figure 10) 
reduced promoter activity (as determined by mean fluorescence values) by 80- 
90% (note log scale). 
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Figure   12:   DU145  tumor xenografts  (~5  mm  in  diameter)  growing 
subcutaneously In SCID mice received a single peritumoral injection of 3.9x10 
PFU Ad.Fllc-1/Fas, 24 hours later tumors were treated with PDT (mTHPC 0.1 
mg^g; 30 J/cm^) and the impact of adenoviral-mediated gene transfer on tumor 
regrowth determined. 


